Interaction of yohimbine with batrachotoxinin binding to mouse brain sodium channels.
To study the local anesthetic properties of yohimbine in more detail, its effect was examined in vitro on the scorpion toxin-enhanced specific binding of [3H]batrachotoxinin A 20-alpha-benzoate [( 3H]BTX-B) to the gating complex in sodium channel preparations from mouse brain cortex. Both equilibrium and kinetic experiments were carried out. Yohimbine inhibited the specific binding of [3H]BTX-B in the vesicular preparation with an IC50 value of 2.2 X 10(-5) M. This is about one order of magnitude higher than the concentration required for antagonism via the alpha 2-adrenoceptors; however, yohimbine is 7-fold more potent in inhibiting [3H]BTX-B binding than lidocaine. In a concentration-dependent manner, yohimbine increased the dissociation constant (Kd) of high-affinity [3H]BTX-B binding without changing the maximal binding capacity (Bmax). The dissociation rate constant was not affected by yohimbine, suggesting competitive inhibition as opposed to the action of local anesthetics involving an allosteric action via receptor sites distinct from the BTX site. Alpha 2-adrenoceptors are apparently not involved because clonidine and alpha-methyl-noradrenaline had no appreciable effect on [3H]BTX-B binding and did not antagonize the inhibitory effect of yohimbine. The present findings indicate a mechanism of local anesthetic action of yohimbine that differs from that of other local anesthetics such as tetracaine and lidocaine involving direct binding to the BTX site, thereby stabilizing a non-permeable form of the sodium channel.